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A B S T R A C T
Background: Maternal anxiety and depression symptoms during pregnancy can compromise a woman's well-
being and affect offspring development. The present study represents a comparison of maternal late-pregnancy
internalizing symptoms (i.e., depression and anxiety) between the United States of America (US) and the
Netherlands. We hypothesized that women in the US would report higher levels of anxiety and depression during
pregnancy compared to their Dutch counterparts, both on individual symptom indicators and overall latent
distress, due to more favorable policies/accessible services relevant to perinatal health in the Netherlands.
Methods: Pregnant women were recruited at two comparable sites in the Netherlands (n=327) and the US
(n=228). Measures included self-reports of internalizing distress and key covariates (i.e., parity, gestational,
and maternal age).
Results: Expectant mothers in the US reported higher depressive and anxiety symptoms compared to their Dutch
counterparts. Results were consistent across individual internalizing symptom indicators and the overall latent
prenatal distress means computed for US and Dutch samples, with an estimated large effect size for the latter
after controlling for covariates.
Limitations: Despite their relatively large sizes, our samples were limited in their representativeness of the two
cultures and mechanisms contributing to observed differences were not examined.
Conclusions: Pregnant women in the US reported higher levels of depression and anxiety symptoms than women
in the Netherlands. Implications concern perinatal policy and clinical services (e.g., emotional health support
provided to mothers).
1. Introduction
Pregnancy is a significant life event associated with physical, emo-
tional, and psychosocial changes. The hormonal and biological fluc-
tuations that occur during pregnancy are thought to increase vulner-
ability to psychological distress among expectant mothers
(Bennett et al., 2004). Along with normative pregnancy-related hor-
monal shifts, external stressors and adverse circumstances contribute to
perceived distress, with the latter altering maternal physiology (e.g.,
activating the hypothalamic pituitary adrenal or HPA-axis;
Beijers et al., 2014), which in turn impacts the offspring (Kingston
et al., 2012; Van den Bergh et al., 2017). Prenatal stress has been
defined in terms of physiological markers (e.g., cortisol), exposure to
significant events (e.g., violence, natural disasters), and also oper-
ationalized to include individual and compound symptoms of anxiety
and depression (de Weerth, 2018). The latter is a function of widely
reported comorbidity between anxiety and depression (Pollack, 2005;
Young et al., 2004), and the fact that when experienced during preg-
nancy both have adverse effects on offspring functioning (Field et al.,
2010). A high correspondence between pre- and postnatal symptoma-
tology was previously reported (e.g., Dietz et al., 2007), thus inter-
nalizing difficulties experienced during pregnancy are likely to continue
impacting postpartum functioning and the transition to parenthood. At
the same time, prenatal symptoms of anxiety and depression have been
https://doi.org/10.1016/j.jad.2019.09.048
Received 29 May 2018; Received in revised form 31 March 2019; Accepted 8 September 2019
⁎ Corresponding author at: Department of Psychology, Washington State University, P.O. Box 644820, Pullman, WA 99164-4820, USA.
E-mail address: gartstma@wsu.edu (M.A. Gartstein).
Journal of Affective Disorders 260 (2020) 710–715
Available online 11 September 2019
0165-0327/ © 2019 Elsevier B.V. All rights reserved.
T
associated with unique effects on the offspring, interpreted as pro-
gramming of the fetus (e.g., Buss et al., 2010; Quarini et al., 2016).
In the present study, we compared state and trait anxiety, along
with depressive symptoms between US and Dutch pregnant women.
That is, symptoms of prenatal anxiety and depression were examined
(a) individually and (b) jointly via a latent mean difference test cap-
turing the compound emotional impact of these internalizing symp-
toms, referred to as “distress.” The focus on internalizing symptoms/
distress during pregnancy, rather than during the postpartum, is a
function of the biological programming effects unique to this develop-
mental period (de Weerth, 2018). Importantly, the cross-cultural com-
parison provides an opportunity to consider whether comparable levels
of symptomatology/distress uniformly accompany prenatal transitions,
or can be driven by culturally mediated contextual factors, such as
access to care and employment (e.g., paid leave, position awaiting re-
turn).
Comparing pregnant women from the US and the Netherlands
provides a unique opportunity to examine differences between two
Western cultures similar in terms of their political and economic cir-
cumstances—both are democracies and rate “very high” on the Human
Development Index (HDI; United Nations Development
Programme, 2014). Moreover, US and the Netherlands are relatively
individualistic in their cultural orientation, wherein members of these
societies tend to endorse values associated with prioritizing self-inter-
ests over those of one's social group (Hofstede et al., 2010). Our prior
work addressing cross-cultural differences in infant behavioral out-
comes, demonstrating higher levels of negative emotionality and poorer
regulation for US infants compared to the Dutch (Desmarais et al.,
2017; Sung et al., 2015), also suggested the need to consider maternal
functioning. The present dataset provided an opportunity to do so
during pregnancy, a period critical because of biological programming
implications.
Despite noted cultural similarities, there is substantial variability in
workplace and healthcare policy across the two considered countries,
including services supporting pregnant women and those available in
the postpartum period. For instance, compared to their Dutch coun-
terparts, US women have higher rates of employment throughout
pregnancy and return to work more rapidly postpartum (Laughlin,
2011; Vrijkotte et al., 2009). Pregnant women in the Netherlands are
guaranteed 16-week paid maternity leave with their job awaiting them;
enjoy family-friendly policies, such as part-time work, in order to care
for their young children (Addati et al., 2014); and have universal access
to child-care assistance in the first postnatal week, which includes home
visits, care for the mother, and help with the infant, as needed. Al-
though links between these policies and prenatal distress have not been
empirically evaluated, it is plausible that cross-cultural differences in
regulations affecting perinatal women may decrease anxiety and de-
pression during pregnancy for the Dutch, compared to US, women.
These effects are likely in part because connections between general
work stress and symptoms of depression and anxiety have been widely
reported (e.g., Melchior et al., 2007). In addition, access to healthcar-
e—and mental healthcare for mothers in particular—has been noted as
a problem in the US (Witt et al., 2009).
There is a sizable literature addressing adversity and distress during
pregnancy, with research most relevant to the present study focusing on
comparisons across ethnic groups. When comparisons are made within
the same country, pregnant women representing minority groups ap-
pear to be at greater risk for depression and anxiety (Robinson et al.,
2016). Chong et al. (2016) examined anxiety and depression among
pregnant women in Singapore from Chinese, Malay, and Indian back-
grounds, and found Indian women most likely to meet clinical cutoffs
for state anxiety. Considering postpartum depressive symptoms among
Vietnamese, Turkish, and Filipino women in Australia,
Small et al. (2003) noted higher rates of depression for Turkish women
and differences in contributing factors (e.g., Filipino mothers did not
mention family issues).
International cross-cultural investigations of psychological distress
during pregnancy are most pertinent for the present study. According to
Thorpe et al. (1992), Greek women scored significantly higher on
measures of prenatal depression and anxiety compared to British
pregnant women. These differences were linked to family-related ad-
versity and the transition from a more traditional multi-generational
family system, to a modern nuclear-family structure in Greece. In a
more recent study, prenatal anxiety and depression symptoms were
compared across several European samples and the US (Gorman et al.,
2004). Prevalence rates varied from 0% in Vienna, Austria to 23.3% in
Bordeaux, France with a number of significant differences in “caseness”
(e.g., meeting criteria for Generalized Anxiety or Major Depressive
Disorder). Swiss and Austrian women exceeded the cut-off criteria less
frequently and French women more often, with significantly higher
rates of Generalized Anxiety and Major Depressive Disorders observed
in Ireland relative to Switzerland. Authors provided several explana-
tions for these differences, including variability in support following
delivery. Although informative, this study is limited by small sample
sizes (ns range 20–64; mean n=32).
The purpose of the present study was to contribute to the literature
on international cross-cultural differences in prenatal distress, com-
paring symptoms of anxiety and depression for US and Dutch women in
late pregnancy. Although fetal programming effects earlier in preg-
nancy have been reported (e.g., Khashan et al., 2008, 2011), the third
trimester is a period of rapid development for the brain and HPA-axis,
particularly critical to offspring physiology and behavior (Ping et al.,
2015; Van den Bergh et al., 2017; Yehuda et al., 2005; Zijlmans et al.,
2015). This is also a time when women with limited support and access
to care likely experience additional concerns regarding their post-
partum circumstances (e.g., return to work), and increases in inter-
nalizing symptoms were previously reported during this period
(Lee et al., 2007). Existing prenatal distress literature suggests sensi-
tivity to contextual supports (Gorman et al., 2004; Thorpe et al., 1992).
Moreover, issues related to mental health care access in the US
(Witt et al., 2009) as well as links between work-related stress and
depressive/anxiety symptoms (Melchior et al., 2007) have been noted.
Thus, we hypothesized that women in the US would report greater
anxiety and depression during pregnancy compared to the Dutch on
individual symptom indicators and in terms of overall latent distress
reflecting combined symptom burden.
2. Method
2.1. Participants
US: Expectant mothers in their third trimester of pregnancy (i.e.,
27–40 weeks gestation) were recruited through a combination of
community flyers, advertisements through social media, birthing
classes, and hospitals in the Pacific Northwest. This project was ap-
proved by the Institutional Review Board at Washington State
University as a prospective investigation of links between maternal
wellbeing during pregnancy and infant temperament, with informed
consent obtained prior to participation. The final sample (n=228)
provided all relevant instruments, with exclusions due to medical
complications: prenatal hypertension (n=6) and gestational diabetes
(n=4), and multiple births (n=3).
Netherlands: The Dutch sample includes data from two studies in
comparable groups of pregnant mothers. Inclusion criteria for both
studies were an uncomplicated, singleton pregnancy, clear under-
standing of Dutch language, no drug use, and no current physical health
problems. The first group of pregnant women participated in a long-
itudinal study (BIBO) following healthy mothers and children from late
pregnancy (see Beijers et al., 2010 for more details). Of the 220 mothers
enrolled, 20 women who began the study after giving birth did not
contribute data to the present investigation. This resulted in a final
sample of 200 mothers with complete prenatal data. Mothers in the
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second study were part of a randomized controlled trial (SKIPPY) to
examine the effectiveness of a skin-to-skin contact intervention in mo-
thers and their full-term infants (see Cooijmans et al., 2017 for more
details). This study enrolled 127 mother-infant dyads, with data used in
the current investigations collected prior to randomization. Participants
were recruited with the cooperation of midwife clinics by handing out
flyers in the cities of Nijmegen, Arnhem and surrounding areas (e.g.,
prenatal exercise and yoga classes, baby fairs). The Ethics Committee of
the Faculty of Social Sciences from the Radboud University in Nijmegen
approved both original studies, and written informed consent was ob-
tained prior to participation. There were no statistically significant
differences on any of the considered symptom indicators or covariates
(maternal age, weeks of gestation, and parity) across these two datasets,
which were thus combined to form the Dutch sample (n=327) .1
2.2. Measures
All of the instruments included in this study have been widely used
with US and Dutch samples of pregnant women (e.g., Davis et al., 2007;
Huizink et al., 2004; Rode and Kiel, 2016; van den Heuvel, van Assen,
Glover, Claes, and Van den Bergh, 2018), and in perinatal research
including cross-cultural comparisons (e.g., Chong et al., 2016).
The Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987)
is a 10-item self-report measure of depression in the perinatal period.
The EPDS has been utilized in clinical and research contexts (Cox et al.,
1987) and validated for use during pregnancy (Bennett et al., 2004;
Murray and Cox, 1990). The EPDS had good internal consistency in the
present US (α=0.89) and Dutch samples (α=0.81).
The State Trait Anxiety Inventory (STAI; Spielberger et al., 1989)
represents a self-report measure of anxiety. This instrument consists of
two forms (one for each anxiety construct), which include 20 state-
ments each. The questionnaire asks the rater either to describe how she
feels at a certain moment in time (state-anxiety) or how she generally
feels (trait-anxiety). State anxiety is conceptualized as a time-limited
emotional state that includes feelings of tension and apprehensiveness
and trait-anxiety is viewed as more stable, with both scores examined in
studies addressing prenatal stress (e.g., Chung et al., 2016). Previous
research demonstrated good internal consistency for STAI state and
trait indicators (Cronbach's α=0.91 for each scale; Spielberger et al.,
1989). In the present US sample, the STAI state anxiety index had ex-
cellent internal consistency (α=0.93), as did as the trait anxiety in-
dicator (α=0.97). In the Dutch sample, reliability was also good for
both state (α=0.85) and trait (α=0.83) scales.
2.3. Analytic strategy
Analyses were aimed at discerning differences between pregnancy
experiences of anxiety and depression for US and Dutch women. They
involved comparisons of individual internalizing symptom indicators as
well as quantification of differences in the overall levels of distress.
Following Fan and Hancock (2012), the structured means modeling
analogs to independent groups t-tests were conducted, followed by the
inclusion of covariates to control for maternal age, weeks of gestation,
and parity. These analyses do not make any assumptions of homo-
geneity of (residual) variance across groups; further, we invoked a Sa-
torra–Bentler rescaling correlation to accommodate any potential
nonnormality. Covariates were included in analyses to ensure that ob-
served differences were not a function of these factors related to pre-
natal depression, anxiety, and stress, yet not central to the hypotheses
examined in this study. Links between prenatal distress and duration of
pregnancy, as well as relations with maternal age and parity, have been
reported (Biaggi et al., 2016; Gillespie et al., 2018; Lee et al., 2007;
Lorén-Guerrero et al., 2018; Marchesi et al., 2009). For example, a re-
cent review noted that younger and older mothers were shown to be at-
risk of internalizing symptoms, and that related distress was often
elevated later in pregnancy, possibly because women experience in-
creased symptoms as the transition to parenthood approaches
(Biaggi et al., 2016).
Finally, latent mean differences were examined, providing com-
parisons of the overall latent distress resulting from internalizing
symptoms assessed in this study, also ensuring covariates were not re-
sponsible for observed differences (Hancock, 2001, 2004). Briefly,
measured variable techniques such as analysis of (co)variance may
underestimate the magnitude of group differences, and attenuate power
to detect such differences, due to measurement error in the outcome
variable. Latent means models, an extension of structural equation
models, incorporate a factor measurement model along with a mean
structure, thus parsing measurement error from the assessment of any
group mean differences. The resulting latent mean difference is thus a
direct estimate of the degree of separation along the latent (i.e., error-
free) continuum of interest, in this case distress, that would have to
exist in order to precipitate the group differences observed on the in-
dividual indicators of the factor/latent variable. This is a purer estimate
of the actual separation of groups on the outcome of interest; further,
this analytical framework allows for the inclusion of covariates (mea-
sured or latent), the accommodation of missing data, as well as robust
corrections for potential non-normality. For more information about
this versatile method, the reader is referred to Hancock (2004) or
Thompson and Green (2013).2
3. Results
Descriptive statistics for covariates and dependent variables were
computed first for US and Dutch samples separately (Table 1). Robust
structured means models were used for independent groups mean
comparisons with prenatal depressive symptoms, state and trait anxiety
as dependent variables. All three comparisons were statistically sig-
nificant and US women reported greater symptomatology with medium
effect sizes for the observed differences. For EPDS (z=6.63, p< .001),
higher depression was noted in the US (meanUS= 7.91, SD=5.41;
meanNL= 5.08, SD=4.19; ES= 0.60). For STAI state anxiety
(z=5.92, p< .001), US women's ratings were significantly higher
(meanUS= 36.94, SD=11.69; meanNL= 31.41, SD=8.60;
ES= 0.56), with a similar pattern of results (z=5.49, p< .001) for the
trait indicator (meanUS= 37.34, SD=11.52; meanNL= 32.40,
SD=8.26; ES= 0.52). ANCOVAs provided further evidence of sig-
nificant cross-cultural differences (Table 2), also indicating medium
effect sizes.
Latent mean differences were also considered, with the latent pre-
natal distress encompassing EPDS and STAI state and trait indicators,
modeled with Mplus 8 (Muthén and Muthén, 2017) using Full In-
formation Maximum Likelihood estimation to accommodate missing
data and robust corrections to account for non-normality. We initially
examined a basic/unconditional latent mean model, with loadings and
intercepts constrained to be invariant across groups, and subsequently
included maternal age, weeks of gestation, and parity as covariates
influencing latent prenatal distress. The basic prenatal distress latent
mean model provided a good data-model fit (χ2= 6.20, NS;
RMSEA=0.00; SRMR=0.02), supporting measurement invariance
and demonstrating a statistically significant difference between the US
and the Netherlands on latent prenatal distress. The final model in-
cluding covariates also demonstrated good fit (χ2= 13.16, NS;
RMSEA=0.00; SRMR=0.02), again indicating that measurement in-
variance constraints were appropriate for the data. All three indicators
were associated with strong and statistically significant loadings
1 Results of analyses comparing two Dutch samples available from the 1st
author upon request. 2 Mplus code used in analyses will be made available to upon request.
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ranging from 0.77 to 0.96, but none of the covariates made a statisti-
cally significant contribution to latent prenatal distress (all p’s> .10). A
statistically significant difference (p< .001) for US and Dutch ex-
pectant mothers was observed on latent prenatal distress. Pregnant
women in the US self-reported higher overall distress relative to Dutch
expectant mothers (Fig. 1). Based on the latent mean estimates and
variances after controlling for the covariates (and using the EPDS me-
tric to assign scale to the factor), the US was estimated to be almost a
standard deviation higher than NL on the latent distress continuum
(standardized latent effect size= 0.85), after accounting for covariates
(latent meanNL= 0, s2= 10.67; latent meanUS= 3.53, s2= 26.76).3
Greater latent variance of the US sample also suggests considerably
greater heterogeneity in the levels of overall distress resulting from
internalizing symptoms experienced by this group.
4. Discussion
Cross-cultural differences in prenatal depressive symptoms and state
and trait anxiety were observed, with expectant mothers in the US re-
porting higher levels compared to their Dutch counterparts. This dif-
ference was evident across individual symptom indicators and the
overall latent prenatal distress means, with the latter demonstrating a
large effect size for compound internalizing problems, controlling for
covariates. This pattern of results is consistent with prior studies de-
monstrating significant cross-cultural differences in prenatal distress
(Gorman et al., 2004; Thorpe et al., 1992), indicating sensitivity to
contextual factors. As noted, rates of prenatal anxiety and depression
varied across several European samples (Gorman et al., 2004), and al-
though women from the Netherlands were not included, explanations
for observed differences focused on variability in perinatal support are
relevant to interpreting results of the present study. Our findings in-
dicate that expectant mothers in the US would likely benefit from ad-
ditional services, including but not limited to support from health care
providers. Paraprofessional services (e.g., access to doulas or birth
coaches) could be an important component to ensuring perinatal
mental and physical health.
Additional research is required to identify specific causes, as me-
chanisms were not addressed in the current investigation; however,
relevant workplace and healthcare policy differences between the US
and the Netherlands may contribute. That is, expectant mothers in the
US are confronted with concerns related to access to services (i.e., both
health and childcare) and limited employment accommodations, such
as lack of universal paid leave. In comparison, Dutch women enjoy a
variety of family-friendly policies, such as no-cost doula services, that
can be expected to translate into differential pregnancy experiences and
associated levels of internalizing symptoms. Moreover, universal
healthcare available in the Netherlands, including mental/behavioral
health (van de Ven and Schut, 2008) likely contributed to the observed
pattern of results. Despite their apparent relevance, such factors have
not been examined as predictors of prenatal distress in the existing
literature. However, mental health care access is a widely documented
concern in the US, especially for mothers, with only 34.8% of a popu-
lation-based sample who reported depression receiving adequate
treatment (Witt et al., 2009). As noted, work stress generally con-
tributes to depression and anxiety symptoms (Melchior et al., 2007),
and women are likely to find negotiating pregnancy/child-birth related
workplace absences stressful. Of course, other relevant variables, in-
cluding lifestyle factors (e.g., dietary patterns, health behaviors during
pregnancy) and partner support may differ among these two cultures
and should be considered.
These results await replication and extension yet deserve attention
due to implications for mothers, children, and families. Postpartum
distress has received greater attention in the literature, yet prenatal
depression and anxiety represent significant risk factors for postnatal
symptoms (Norhayati et al., 2015). Not only is prenatal distress
Table 1
Descriptive statistics for the US and Dutch samples.
US (N=228)
Variable Mean SD Range Percentage
Prenatal Depression/EPDS 7.91 5.41 0–28
Prenatal State Anxiety/STAI 34.94 11.69 20–76
Prenatal Trait Anxiety/STAI 37.34 11.52 20–71
Maternal Age (Years) 27.66 4.93 18–40
Weeks of Gestation 32.16 4.05 27–40
Parity
Primiparous 59.2%
Multiparous 40.8%
Dutch (N=327)
Variable Mean SD Range Percentage
Prenatal Depression (EPDS) 5.08 4.19 0–21
Prenatal State Anxiety (STAI) 31.41 8.60 20–64
Prenatal Trait Anxiety (STAI) 32.40 8.26 21–68
Maternal Age 32.21 3.74 21–43
Weeks of Gestation 38.42 2.22 32–42
Parity
Primiparous 44.2%
Multiparous 55.8%
Table 2
Covariate beta weights for the US/Netherlands and culture standardized effect size.
Maternal age Gestational age Parity Culture
Prenatal Depression (EPDS) −0.105*/−0.102* 0.066/0.046 0.065#/0.084# 0.64⁎⁎⁎
Prenatal State Anxiety (STAI) −0.089#/−0.092# 0.088#/0.066# 0.070*/0.096* 0.66⁎⁎⁎
Prenatal Trait Anxiety (STAI) −0.040/−0.042 −0.002/−0.002 0.058#/0.081# 0.49⁎⁎⁎
⁎⁎⁎ p< .001.
⁎ p< .05.
# p< .10.
Fig. 1. US and Dutch expectant mothers latent prenatal distress.
3 Interactions involving culture and covariates were examined via a series of
multiple regression analyses, and significant interaction effects were not ob-
served.
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associated with compromised maternal well-being, it can be responsible
for fetal programming and altered offspring developmental outcomes
(e.g., Van den Bergh, et al., 2017). Although the present study does not
address underlying biological mechanisms, it provides preliminary
evidence that such programming effects may differ between the US and
the Netherlands–two developed countries similar in terms of the socio-
economic context and cultural orientation. Increased offspring negative
emotionality represents a primary behavioral consequence of fetal
programming due to prenatal distress (Beijers et al., 2014), as
Davis et al. (2007), for example, reported increased infant negative
emotionality as a function of exposure to elevated maternal anxiety and
depression during pregnancy. Prior work has provided evidence of
cross-cultural differences in negative emotionality between US and
Dutch infants based on reports of mothers and fathers from independent
samples (Desmarais et al., 2017; Sung et al., 2015), with higher overall
negative emotionality, fear, frustration, and sadness for US infants.
Such differences are typically attributed to culturally-influenced car-
egiving; yet, prenatal exposure to depression and anxiety, and asso-
ciated programming effects, provide another plausible explanation.
Identification of factors contributing to this temperament phenotype
that confers risk for emotional and behavioral problems (e.g., Eisenberg
et al., 2005; Gartstein et al., 2012) is imperative, and exposure to
prenatal distress should be considered, as this pathway represents
preventable risk.
This study has a number of limitations. First, despite relatively large
samples, representativeness of the two cultures was limited and future
research should obtain data from multiple sites within each culture.
Second, we were not able to control for socio-economic status; how-
ever, our prior work drawing samples from the same communities
produced groups comparable in terms of occupation-based socio-eco-
nomic indicators and education (Gartstein and Putnam, 2018; Sung
et al., 2015). Lifestyle variables, dietary patterns, and partner support,
may differ cross-culturally contributing to well-being during pregnancy,
and should be considered. Importantly, future research should directly
address policy/accessibility factors implicated by the present study. In
addition, only maternal reports of depression- and anxiety-related
symptoms in the third trimester were obtained. Future studies should
include bio-markers of stress reactivity and partner reports of prenatal
psychological well-being across pregnancy. Although internalizing
symptoms addressed in this study often occur in response to stressful
circumstances, the latter were not examined per se, and should be
evaluated in the future.
In conclusion, pregnant mothers in the US reported more pregnancy
depression and anxiety complaints than expectant women in the
Netherlands. Noted differences may at least partly explain previously
identified cross-cultural differences in infant temperament. These are
also likely relevant for understanding how pregnancy and postpartum
policies and services affect maternal psychological wellbeing during
pregnancy.
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